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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a cobalt iron alloy and a quaternary alloy which can improve magnetic 
properties, and a method for manufacturing a plated magnetic thin-film of a cobalt iron alloy and a plated magnetic thin -film of a cobalt iron 
molybdenum alloy. 

SOLUTION: The plated magnetic thin -film of a cobalt iron alloy includes an alloy having, for instance, the formula of Co1 00-a-bFeaMb, 
(where, (a) and (b) are mass ratios in ranges of respectively satisfying 0<(a) 100 and 0 (b)<100, and M represents one or more elements 
except cobalt and iron), has saturated magnetization of 2T or more, and easy axis coercive force of 13X103/(46) A/m or less. The method 
for manufacturing such a plated magnetic thin -film includes employing a plating treatment through applying plating current of, for instance, 
direct current, pulse current, bipolar pulse current, pulse adjusting current, or these combinations. 
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# *s«5 i l t . ( a ) * >-mm (ph>« ixt 



4 tlTOiEffll^T'J) 0 . ( b ) a J M * >\ «M * 
(cltb'JWtNa) . ii (K) &|>^tiT 

Stilfi^S-frifciftfc: 0 . 1 T^WEliJn^ixS t^) 

[0019] *w%<nm 1 osaciss n/N'^-hft^ 

ziXiVb (Co) kft(Fe) tftil^7C* (M) 

3 X 1 0 3 / {An) A/m\:Xf<r>OJ<H-bmk^± 
(Co-Fe-M) X'fo-oX. lEJSLft tLXfc.5 IiZtk L 

[0020] 

[ft5] Co HH . b Fe a M b 

(5W. atiJ:tA"b(4. 50SaS80. OgbglO 
5r -f-ix^j«^-rKHrt^)«SlfC*> 0 . M{4^ 'J 7'f 
>- (Mo ) , ?da (Cr ) , fyyxTy (W) . 
•y (N i ) &J:l>'c7v'^A (Rh) *^^|.Sfc?)5 

[002 1 ] *JHBtf5SB2tfMHjSK:lS* nysVl bft^ 
^{4. OJiil- h (Co) tt(Fe) mcryytm ( M ) 

- iwioft* 1 2 Ta±, ■ j&>o^«iRa^3^ i 

3X 1 0 3 / ( 4 7r ) A/mtATi03./N';l-hft^^ 
(Co — Fe— M) X'h*>X, ±f&ttt LXH6 (C^L 

[0022] 

[fk6] Co 100 - a . b Fe a M b 

(^+. aJoj;lXb(4. 57^ag74, 1. 5^bS 
3 *^ix ?ixffitz-f®.Wftco&m.ktX*$> "9 . M(±t U 7' 
fv, ?da, ?y?'x J ry. —••/y/l'&Xtfiai'VJ* 

[0023] *wncr>y&3<n%L&i,z{%h artf\,Y9&& 

astflsh (Co) >|(Fe) fcffi<^)7C*(M) 
Mfom(^'2Ta±. ^oSSttfilBBLtJ* 1 1 
3 X 1 0 3 / ( 4^- ) A/ml^T^nyy/Phft^^ 
(Co-Fe-M) X'h->X, lt7 lZ*Ltz-&m&Z 
Z^-t h<r)X"$>Z>, 
[00 24] 

[•fL7] Co 100 - a -bFe a M b 

(S^tf. aloJ;t<b(4, 63ga^67. OSbSO. 

5 Sr^ix^ixii^-rafffll^KOeMib-CJ) 0 . Mii* U 7" 
r>-, ?da, j'y/xfy, —vir)Vi5Xlfuis*?J* 
3&»4>*6W<oa *>C0^< i: 1 1 ffi*5Sr. ) 

[0025] *^B^ t c i i, 4 ^^^{4 . ±JR» L 
tCoFe 57 Ni ! Mo 3 i^tsh^X'hh . 
[0026] *JMBtc J: 4 hftt 'J 77 : y<&£tb 

-> £®.vmm<r>mm3f-mz. * u y (Mo) coisft 
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BMfc#2TfcLL. 1 3x 1 0 3 / ( 4 

n ) A/my.T(7) ay\'/i- * 'j rfy^ift -? £ W& 

mm^wkt^-Hmt'h^x . irmr/i-s-^A <ai 

2 O 3 ) J; 0 Sr&Tiffift o £ k . JSAj^O . 0 7 jit my. 
±0. l*tmJaTT*0. --y^Hft^A. 3^h- 

ttlDlt^lSft^fL^T/l^-h^^v^— AW h (AIT 
iC) J; OSrSSffc^fflwr, 1 H z<7)y^°K;^jSg£W 
■f £ i: fttlW o # JgflJESr^tf-' < K/Hr7l4ciwlEKffc 
mmi-lTMb , lSWl5mA/cm2 . jl* 
B#ra#' ls»AV- h'VW^ k . SdSt^tf 15mA/ 
c m 2 . jl«B#|S^' 10ms C07V- H 'm -X k 
LT&l>ffi^ys71-xmsiE£tf>-?#S»lEk LTfft^l> 

>« ( p H ) # 2tLh4 WT-C'ft 0 . (b) 15g/ 
dm 3 IXk 3 0 g / d m 3 WTWilS 3 •> \/P h ( C o S 
0 4 - 7 H, O) k. (c) Sg/dm 3 J-lh5 0g/ 
d m 3 JaT*>lKK& ( F e S 0 4 • 7 H, O ) k , 
( d ) 1 2 g/d m 3 lXt2 0 g/dm' IXF^ffifLT 
yt-W (NH, C 1 ) t . (e) 20g/dmHJl 
±2 5g/dm 3 1XF<9* »?SS ( H 3 BO s ) k . 
( f ) 0 . 5 g/ d m 3 ifciftcO* 'J 7'-r >'@S^ h >J O A 
(NaMoO, • 2H 2 O) k . (g) 0. 5g/dm 

3 <7)-tf y f] 'J >' ( C 7 H 5 N O s S ) k „ ( h ) 0 . 1 
g/dm 3 CDHrv-/H^K^h l >» , 7A (C 12 H 25 NaO 

4 S) fc***. ( i ) 0. lTnmftWWtoZti&b 

[0027} ££3? 1 — J&3<Z>»ftfc:fli* ay< 

[0028] *^0Jtc J: s 3K/VMfc6£A*>o * 58tt 

ass mnm&nmTit . 3 y </i- h &&&&& £ Egtt 

*«ffi*Me>«JMrffiT«:, 3y0l-h&3v£-jfeabo g=j& 

ttllS**. 100Gbit/in 2 J-Xh«0iSl^Siei4^ 

£>ix& J: 3tc LttJ;t\ 

[0030] &fz , i 4 3y \7l- h Wgk-S&tb o 

[00 3 1 ] i fc . *^0fl^ J; 4 ay 01- h Mp^ft -> 
£ 6814 ^ffioi^if *j£T'ti . a y v/l- h o £ Eg 

[00 32] 

CftS 3 Coi, N . k F e a M b 



<jJM». a&ilXbii. 0<a^l00, 0Sb<10 
0 £ <eft-eiuHfc-r«ffli*|^K*JtTa 0 . M{±ay N'/i.. 

[0033] ifc. *JKBtJ: ay U- b o 

(Mo ) . - y>-/l- ( N i ) , JvyX'fV (VV) , ^ 
OA (Cr ) isJ^ni^A (Rh) A^55r4f¥(7)fj*> 

[0034] ifc . h ay nVi- hiKM^>-7 

* «tt»W<o«Jft*ffi-C« . a y svi- h o # H 

MoOs (2SsS3) . CrOt (Ut 
S5) , R h Ou ( 0 . 5 g u =S 2 ) . NiOv ( 1 . 
33SvS2) tSitXWOw (2SwS3) *»<b*&«P 

[0035] i fz . *fM8(c J: 4 ay hlU^ftAo 

»tt-f4fc«>«c«»*c4fcl4«ft«*fflv\ ays/i- h >f 

* > * tlK-T 4 «X=BBR a y \/l- h 4 fits ft a y s;i- h 

[0036] £fz, *3tmtz J; h ay 01- Mfc^&&#>o 

IS^'Sg/dm 3 KJ:5 0g/dm 3 1UT. BB»3y< 
71- h ifi 1 5 g / d m 3 VJ± 3 0 g / d m 3 tlTT'-fiX-? 

[0037] J: 4 ay */Vhft&&&«>o 

5 m A/ cm 2 l;Lh3 0 m A/c m 2 OT. jKBtRf!^ 
lOmstlilOsOT. ^BffB^ra^ lmstlils ^ 

y- Hym-x^aigL^y oi-x^k ^i, j: o (c 

[00 38] 4^. ^JWCiia^^h^JR^Afto 

5 mA/ c m 2 tli3 0raA/cm J WT, jI®$PaW 
lOmslltlOs WTiO^ V- h'y VVX t . 
^'OmA/cm 2 J;H^<3 0mA/cra2 j^-p^ 
ji*B#p B 1^- lmstltls ITFCDTS- t ifiM 

i\ 

[0039] . *SMat: J; & 3y v/1- h^-^-A^ o 

- h'y Oi-x fc A^ii^ L tzt fi^Iltd k ^ § J: 3 (c 
L, ^y-HyNVi-xtcoviT. Z<D®mX'%^ftcr>m. 

fliE^K^'5mA/cm 2 W±3 0mA/cm 2 WT^4» 
L^tCii^P^^ 10m sW± 1 0 stiT. Tr&J^OSH 
^mfifi&W 1 m A/ c m 2 W±T(6] ^Sit^t >gP 
^m^SOT^^ty-'^jimWf^A 1 ' 1 m s IXt 1 0 0 
m s UI.T . ±1*1 # «ISa!tf>*SH**#±|*I ^ OSHX-^ 
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k^><0*SMf*fcLL6 OmA/c rn 2 OTfc&tffcjl 
«B#ISI# lmsailOOmsOTt^i^CL. T 
y- b'ywi^ to ivc , -cOgHT'^^gp^comgJ^S 

MmA/cm! J:0t^<3OmA/cm 2 

tX(C iKl«l8b^ 1 mslXLl sOT, ±fr # tf)8itf3 
««* KAfJirtl £ ^Sit^r ir ^WTOMFlSUU: 5 0 
mA/cm 2 fcJlT^^lXtCillD^IBIj^l msfcJLLl 0 0 

[0040] *jfc. ♦IgiiBCiJa^l'Mfc^JOo 

mfis.t'vuAmm , m8it corn-sit a iz-t&cow 

[ 0 0 4 1 ] 4fc , *»*(C i 4 

a?*a*±r*i § 4fcj±Trti!» tsasM-agai*^* # y 

S T y - hv t/l-x ftf&ft L fc> NVPXpSffiijg & * J: 

<7)fiSf I#5mA/cm 2 1ULL3 0 m A/c m 2 
Sr^tfCiMHtlBia* lOmstJLhlOs fcTF, TW*« 

OOmsOT, ±1*1 * a^<Ott£«K;d<±[«l # COKH 
t^t'M«tM«Hi6 0mA/c m 2 WT&^tf 
CIIiBf^ 1 m s VXk 1 0 0 m s IXTb tth J: o lz 

iMBfe-ft 1 OmA/c m 2 j; *9 < 3 OmA/c m 2 
J-UTSr <b tfKSIIKB* E!# 1 m s llLh 1 s IXT . ±fa § <7) 

± 5 0 m A/ c m 2 WT^ h l«3M»*fiM« 1ms I-Ulh 

[0042] . j; $ h$£v£-£#>o 

[004 3] 4t/ *fffi8t;i&3^yPh»c^-&A«>o 

mA/cm 2 ULh3 OmA/c m 2 JJTF. 31«B#PaW5 
ttfcLt 2 0 #UTFtf>#-tf># y - K> \71-*««g t £ & J: 
')(:L, ^*1SoS#*, ISf05mA/cm ! ULh 
3 0 m A/ c m 2 lilT, aUttNria* 4 1 0 m s fcLh 1 0 s 

ixr. tpmBitsw i m s ULL i s tiT^a y- K't/k* 
#sftgg l # y - f v w^vs t % h £ o \,z l- . wffitt 

v Wo*, ttfttf . ttaEftJKtf 5 m A/c m 2 feUi 3 0 m A 
/cm 2 UT, mmmWj* 10ms J-Xh 10s OTcoy, 
y - K > VVX t . IKtKfifS** OmA/ cm 2 J: 9 # 
<30mA/cm 2 JMT, il«l$ra# 1 m s feLh 1 s W 
T^T y- Hv t tfiligg Lfcyf/kxttSfc ^-g> J; o 



^±^ri6] c ^ffl-r 4 an 2r * r y - 1* </i ^ t 

l . ^OK^T'&^arfromSKSW 5 m A/c m 2 
W±3 OmA/c m 2 OT^^tXtji^P^^ 10ms 
Hi 1 0 s JilT, Tl*]#oamoS^S?g^ 1 mA/c 
m 2 KLhTlfil & «X^^M«ffW.T^r ^>tX 
tCiUK^fra** 1 m s l:l± 1 0 0ms I?AT . ±[^1 § Wgl 

OmA/c m 2 UlT^r 'bt/CjimBtP^ lmstlilO 

^<7)©HT'^^g|5^*^^'0 mA/c m 2 J;H 
< 3 0 mA/c m 2 OT^T^l^tiUK^ISI** 1ms 

ixt i sot. ±isji co®Mcomffi.®m { ±.\*i # wss 

T-^og|5^0«^gJil±5 OmA/c m 2 OT^^t/' 
lcill:B#p H 1*i' l m s J2Lh 1 0 0 m s felTi: ^ 4 «fc ^ tc-f 

[0 044] ifc. *^cJ;4*^CJ;43y^h 

mmommtmz- y 4 

[004 5 ] £ tz , *»BH(- J; & g l -JB 3 Oftftfcffi 

[0046]ifc. *^Bj tc j: jgi-g3 com&izffi 
&zirs)VYWgk££Z~li. 100Gbit/in 2 VXt 

[0047] 4fc . j; I, 3.rN';L- 'J 7r >' 

^JStt^H^it^aTii: . a y <;i- h 'J 7"r 

-^isttfSK, i o oGb i t/i n 2 ixtcommmm 
tf*im%mmm^ :> vcom&ffimzmtfz-thtzMzm 

^^hixhXoiztXhX^, 
[0 048] 

[gpncommmmi wt. *mwcr>mmcommiz^\, > 
x , wmzmm Lxmmizmw-th. 

[0049] *HJg^®.^^4 ny^h^^ti. 
nys/i-h (Co) t, |(Fe) t , cit^<7)3ysyi- h 
^J;t>m^h^ffitf07C3g (M) £:£-£tfi 9, ^ij 

4. C^3ysVl'h^^coft^MWKft{±2. 4Tt 
ft 0 , 9uK89Wmn±6 X 1 0 2 / ( 4 * ) A/m 

[0050] 

[•(1:9 ] Co„ h . t Fe a M b 

at>«fctXb(±. 0<agl00, 0Sb<100 
£Zi\?ixmtz-?&mfocr>'&mkX'$> 0 . M«3y<;Ph 
13 £l/m;W<D l «W±^7C^5r*^. 

[005 1 ] -fl:9fc:iSU:HH«Biyi:**^4-&4w+ 
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mt&lftZtt&S&mT-tl^* ftl Ofc^Lfc— 
Jt&t£lrt &&&&&&& b IX^tsX -)l:tiili tt 
ftHt-ft* 2 TWi, S^ttftSBtfJ* 1 3 x 1 O 3 / ( 4 

la:— «ffliaw^*-r*'&A^)+'rt . lit. fti u 

fcti-fcl 2£*L*:-#ffll£^&^&£:&#&£ L 
t\ ft 1 H=*LA:-«fflj£^£^£#:££±l£#fc 

Lt*tf J: 3 tz-ttua. nmmt*: 2 . 1 TfeLL. 

ttftSa^J* 7 X 1 03 / ( 4 7T ) A/mtTRC-f S <1 
— ^ y h tl>77 'J y—is a ytMCI^S 

ft i 2iz^ifz-&mi&&tt-t&&i&& 
sMftt Lx^ttsi o iz-ttm, mmmitz 2 . 3 k g 

J*LL, &JMfttt:ft& 1 1 X 1 O 3 / ( 4 w ) A/mU 
Tlzi- h Z t rfX' £ . Ziilz i O ft^figfot-^ y h & 
'jZ^b-f&TT'J r-is-aylzMmizm^&ZbtfX'Z 

[00 5 2] 

[ftl 0] Co 100 . a . b Fe a M b 

atJil^bti, 50^a^S0. O^bSlOar 

zii^ixffitiismftconmitx'fo 0 . mu* -j 7-f 

^>=5r-Sf¥<^ 5 *><7»^r< i: i 1 $r*i. ft 1 0 

{ift^»t^ffl^-ca Lfc t *DT •* -6**, i fiO-^tift^ 
Sttfi A(=IB 6 -r . ft*«»a*T* < T t J: t \ -in 
(ifLl lfeitf-ffcl 2<co^Tk|s]tiTftS» 
[0053] 

t ft! 1 1 ] Co 100 . a - b Fe, M b 
afciC/bJi, 57ga^74, 1. 5gbg3ar-eix 
Wf^-TKBlrt^HfiltT-^D . M{it'J7fV. 9 
□A, 9y9 f Xn~y, - >>9tV&&Xfui;^J>frhti:h 
mco o ibco^< b 1 1 

[0054] 

[ft 1 2 ] Co 100 . a . b Fe a M b 
sfrf, aiaiJ/bti. 6 3s£aS6 7, OSbSO. 5 
£*it WSfc-f KHl*?<*>»*Jfc-C* 0 . Mli* 'J /f 

[0 0 5 5] ft 1 0-1 2^L*:-&fflfifc££Wt-£ 
^^Ltti. Mill. Co3 4 .6Fe 65 Mo 0 . 4 f(?)3 
J&fr^#£>&^iiCo 23 Fe 67 N i 2 Mo 3 ^04fi£ 

[0056] ;<03^MfejR^3ft«, dfrgKJC 
L T . IiJj&fr b LT . 3 v OU h i tfjfcia*h<757C*tf)B? 
■ffcfllfc 1 ttfclt. fflxtf 1 0 «fi% i 0 t^^HfiJt 
T-£vCTv *4 . 3 ./ OP h *> J; ^m^h«07cSOi§ ftt$a i: 
LTfcL fARtf. MoO, (2SsS3). CrO, 

(lStS5). RhO u (0. 5guS2) . NiO 
w (1. 3 3gvS2),t^HliWO, (2SwS3) 



[0057] :«J: -) hfc3ft£*ti<JW>J: 5 

fitct o 3vouh#c3viar&£*sj8i£: L-cwa-r**^ 

[0 0 5S] #>o# £tiZ>Mfob LX , W*HT. 
iSftT^-5 — J; 0 3 5r-&T*tS*^^l i t , - •/ ^/Hfcfr 
nvOl^h- vir/i.^^, Mib&^U^^y^-y^ 

S*l4ifctC«t9»J*S*l, S^^O. 0 7ximm± 

0 . 1 //mOT-C&4Ttl!Uli:* i ig(t4>iiA:TA-5^^ 

[0059] &ive\ «wy>o &aRR**tfy^H;n:/p 
bthbmz, Wm->§mmbLX\i. axti-yj* 

>\ &-4*yt5£tf7tmM<7)-( *y&vkmsjitB&mmtii 

[0060] 7C»MtLT. t'J7"fy, -77- 

)V. 9v?'X7~y. ^aAijit^ov-^ASr-^t^J: 

ft, a#:WC{ip HSr 2&±4WFb-f$>Z btmt. L 

^. BEttt-r*k. 7CSMc7)i?-ft!|?I*^ttfffflL. -c 
< LT f*M,^ * Q£T $ it 4 i i: ^ 4 X'fo Z> . 

[0061] o> op h -f ^->-^tif*^rsg^ft?ta> LT 

1, i b ifix %h.$kA* y&mm*jm%®mt&b lx 

U . . eaRfKA 4 1 >(±taft^*fflw»§ c b A>'T'# 
!>. TcfSM^^^-y^tm^Iig^^llPfi^ LTti. f^R 

tfeSl^tit 'J ^r^iTTV^-^A ((NH 4 ) 2 MoO 
4 ) Sffl^S I S^iSi:LT«i. Mx.l£ : 
■f h U . ^ 'J <7jUftl> ^{iT >-^-^jU<7)^iX'c'a 
eo^ft^, BOMB. #BHa. ^x>«. jgSBSBiJt 

*^Jt LTfi. CTxii", yASOtitN'J'/i* 

b LT(i. f5li.<f . Kr>7l«-h h 'J -7 A ( 0>l- 
[0062 3 tSlfto ^^M(cto(t4 3AOP h A *y$ 
>l-h<r)m^, 15g/dm3 Iill3 0g/dm3 ^Tt 

■t&zbmt£i\,\ ttz. w.mtb^zmmtzMf&m; 
j*yzi!km*im%mwta<7)tt&u. mta. axifi 

m&Wi<?)m&. 8g/dm3 ULh5 0g/dm3 l^Th 
■t* 1 1 L t ». SHifettJUftttSW-r* 3'<'P h 
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[0063] 'mHz/MCSffc&jSatLfcafe. 
-> § ftift tctt 0 . IT cv®3 £ WflD L X . o £ ?f 

osmos. ro^xmm. mm^rovxm&hh^wovx 

. Mffitt ' WXttSto 4 v ^ KBtSK - & ti 
li £ ft 6 2: % & J: 5 (c? & £ L 

^. fMIarffliil I Tf£@£ i (c J: 0 f*E& 

7J Sr i&T * it-S i ffi-C £ & k^le . S. 9 na^&^-tt 
& & i i: tfX' £ h frt±> X'fo h . 

[oo64] mi ~H4{i*nsfeo^^i)y>-5 

# y - K v nv^S85<o^ . IH 3 \mW&> wzMfitet 
[0065] itMIEiJfai. 11 1 Iz^LfzX 'j\,z. m*. 

[0066] £ tz . ^7kX«?Bi. H2 KSSLfc J: 3 

fflxff. a^xks^- "a" T%t>£#y-Hvm-.x 
a*, ^tw^ra "b" <r>mm&te^xi£mifzi><7)Tfo 

vixmfi & epjn-r h t , #y- k*« ( ht 
urat&jtfi "x" > t>tix isl a/^h* 

^^^*f* l , # y- K«8g<^)«»£^.e^ 0 (c*^ l 

§ *C5aRM*«iWt$ ft& . 
[0067] £tz. mfe&'VUxmifcli. m3l>Z7skLfz 
mz.l£. sVUXmtf "a" X't>hflV— Y-iW 
Xt. Zcr>/7V—YsVl>X<,Z%i£ i /Vl-xmtt "b" f" 
*47y-hV^kKJ: 9flWc&ftT<^&. i«i 5 



"y" ti07c*M<oiS-ffc*«BI!^$ix&Ci:2rH5 

[00 68] 4fc. ^^^iBWaii. H4tc^U"ci: 
etc. PUif. ^V— h^Vl^*, H^c-C&S^k* 

- H ) <>1>X ifi , HB# d "C*S> 4 iftiS«ofia^K<7)iWn t J: 9 
igg£ftT^&. -r^r^)*>. Cwm^llilS^ti, « 

m.®mi)H : ft£izm{it&&mD 1 t^rri^y-H^ 

;^PS*BS2rEPSP-ri»i: . W&fj V- ¥>VVX<7)$m 
Dl^«f t ^K "u" £til± "v" tCi0^^7cS 

ID 2co«eg^g " z " tcj; OiSft^ffM^ffijft^^i 

eyutthztmi-tlw — ^yy^T-yfcii/ 

Sr i 0 iSv ^mifi^Jg " v " b~thZt tm £l\\> 
[0069] 3rio. H4T{i. ^y-h'v\VUX^Tr6j# 
«SiD l tt-t&tmz, Ts-Y>*>l-xifi±jft%cF> 
SUD 2 £ «fc -3 (c L tzifi . ^"f L i> £ ixlcPB ^ix 
Si><7)-C{i^<, W^.tf, ±i2««-£kK*Nc. ^y- 

xifYH % <rm&ktth i.o\iZ LXi> 

[ o o 7 o ] m i *mm<7)mf>Mzm& ajvuhi^ 

[0071] 
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X 


77 y — h 


5mA/ cm ^ x ^ 30mA/ cm 


y 


TV — P MJ/tl 


OmA/cin < y ^ 30mA/ cm 


u 


73 s — r E^SIHtnt 


ImA/cm s ii ^ x mA/cm 


V 


;#y— hl^^mM 


A / % <? i?A A/ 2 

x mA/cm S v S 60mA/crn 


z 


/ y — r S^^^Cu. 


y mA/cm ^ z ^ 50mA/cm 








b 




1ms ^ b ^ Is 


c 




1ms ^ c ^ 9000ms 


d 




1ms ^ d ^ 100ms 



[007 2] ELhSXllgC i 0 , **St(7)JBJStCffi4 3 

[0073] ^<7)J;d fc44ttt£>JB!BK:J:iitir . ft 1 
0. fb 1 lifctt-ffcl 2tcjSLfc.HRfiJfc!t:**^-*-& 
££±J&fri: LT-frtf cfc o (c Lfc<0"C, tt$flKfbPtt2 

mjh, mmnRffljtfi& 13x10^ / {An) a/ 
mvxT nffixtmmimt *-r & a y \>w 1- * » 

[0074] £ fc. *2gffc«»B!BtC M£. fl»o£ 
#?K5r#tf^^K/P-tr;L-t$t;l HzW\*H;iaStift:S; 
?ii«-f £ £ 3 fc L . tt , ( a ) p H 

*«2 — 4 tf5KHf*3 <b) a>^VY4*>\ 

0 . 1 TionwEPJnSfti. J; 3 Lfeo-e. 

[ 0 0 7 5 J *HSfec0^®O3/ v'l--h^^-A: 
(£. K^I-7-./^i|igSr*L. ^olftfr'l OOGb i 



t/i n* i^±^^S : SIEft^fil^iSM*#ii^ :/ 

[00773 (mmm 1 > K-rtt i» >- (mo, > * 

£tr ay ^ hlfc* 'J 7^ Lfc ♦ *<Z>EL « 

?§^tc(i ; * 2 (c^ Lfc J: 0 

tl . &b -> % (i, 0 . 1 TOBffi * -T 6 y < F /I -t/i-rtf 

(N i Fe ) , IMJ f ).g,t>{i-^:^Xv<:/^-r^ 
£fcfc£9J£j£UfcTfl£tf-f£4. 5inX4. 5i 
n ( 1 14. 3mm x 1 14. 3mm) T/l-5+f-^>' 
^-y\W h^fflir^. TJi^OJf^ttO. 7ytm— 1. 3 
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CoS0 4 -7H 2 0 


15g/dm 3 &s± 30g/dm 3 «T 




FeS0 4 -7H 2 0 


8g/dm 3 £AJi50g/dm 3 iUT 




NH 4 C1 


12g/dm 3 ^20g/dm 3 WT 




H3BO3 


20g/dm 3 &.±. 35g/dm 3 BIT 




Na2Mo0 4 -2H 2 0 


0.5g/dm 3 WT 




C 7 H 5 N0 3 S 


0.5g/dm 3 




C L2 H 25 Na0 4 S 


0.1g/dm 3 




PH 


2£LL4£JTF 
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[0080] HbtUZlrtil'h&E 'J /f>'Mtoi> 
TftSlBfrffcM s *5 J: ClgHMft&fifcb Hce Zfflfrtz . H 

h 'J /f > mmitM s 4: <orh$ 

( «*%) . IKW^ { -t 'J 7' TVcOfiJ-a («*%) £^ 

[008 1] HSKWiiifc. £«Bfc::m>Ttf> 

*%Oft k . 0 W*% X 0 1 # v ve 0 /f >- k tz X 0 ft 
tfc£ix.g> a/<)Uh^ 'J 7t >-^OlS.fDfigfbM s(42 
TfcLk-C* £ i k o fc . 

[0082] 0*. ffltfM&ftM s *>2 . 3 TK± 

t^A. &4M&»fLMs#2. lJ3Ubfc$r*BT 

•^Affltfy i . «W« 5 5 . 6 nm%VXt 6 3 M4%y.T 
T\ t'J 7"-r >7/ 0 . 2 Kfi%iaTT* 0 . SSHIB CDilr 
&fflj£f 4 . 5 8 STM%Ja± 6 4 K M%JaTT . * 'J 
r-r 1 . 5 3 o tz . 

[0083] iEHA^fflfiJtS-WT^ 'J 7t 

<7J 5 fettfflttfcM s tfWckcn i DttlfcP 6 4.5 



9 *>^»fbM s #*fc*:tf>itf)M\ C o 35 . , F 

e 62. 5MO2. 4 X'for>tz„ 

[00S43 H6*»ia*ft»ftJ:a*C, ft*«5 8« 

ffi&ijH c etf7 X 1 0 3 /' ( 4 7r ) A/mfelTT* o 

fc. t«BSnfe«/jN<0«JMifia8*H c e 

ti. •&M^Co 35 , 1 Fe 62 . 5 Mo ! . 4 Tt>*). 

mmmm.?) h c e ti 6 x 1 0 3 / ( 4 * > A/mt* 

-?7t, ^iO-^-Affl^SrCkD?^ db^Oft'h^l 



ay^Htt'J/f>'^«rB (ifctiC) k"t 

*uf. nsFfcasme (iSiasnK-fbtiiifteftfflyj) $• 
nhct tfx°% hz> twtfr n tz . 

[0085] ;;t, I7ttCo 3 5, 1 Fe 62 . 5 Mo 2 . 4 
<0tl* B - H /1~ 7°^ - 1> C7)X'$> h . -1 Ifrh, 
C0H.1Fen.1M0,., 14, ft*WWkMsj5<2. 2T 
T^W&fi&TJH ce»5. 9 X 1 0 3 / ( 4 n ) A 



1 F e 62. 



.Mo, 4 lcj;ix{i\ 



k ^-C-# h Z k ^5fl2§ix^, 
[0086] (Ht&CT 2 ) ^^ft^^.Stf>-5 $«8K 
cDfljmz-i^Xffl'^tz. A^o^m^k LTJi, itSSVziS 

4 tzumm' vi^mfiZm^tz . ism i -4 tov vt 

tt . USSCT 1 k |a]«c7)^fr-e3^U' h £ Jtti 3^ < 
yl' h ft* U 7'r > Sr-f^R L/c . 1^14 5 . 6 Cot 
<4 . W&b o # ^^(C 10g/dms <7)^iS- y ^;L- 
( N i S 0 4 • 6 H 2 O ) &W.t<Zi£tS X 0 1 LtzZ k S: 

§ . mmm 1 k HtR^ffT . 37 <^ h ^ - . y ^/i,^ 

'J /fy^Jl^l Lfc. f#^>ii/ciiSf4 1 - 6 Con 
T . S^ttfi^STJ Hce tm^tz . ^Of±m^.^4 C^ 

■r. 
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C 0 34 .fiF^esM Oq 4 
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Co2 8 Fe 67 Ni 2 Mo3 
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Co2aFe 67 Ni 2 Mo3 
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[0088] a4*^^J:?{:, #>o§m?lt L-C 
Mffitty^-xmitSrffl^ ^1**42. 4, 6^)M, Hit 

ma^^ism . 3, 5 £>){,<&^®mmmi)H 

il. -emc J; i hz\h ifift 

(Mo0 2 . M0O3 ) ^ffit«ceiat--g>.h#^^ix 
■2). 

[ 0 0 S 9 ] kLh. Hl!fS^®$r*»fC^BJ5-i^B3L 
[0090] 

[ a9itf>3&SI ] tLhUiBB Lfc J: 3 (c . If 331 1 L If 
1 5 £ ^{±11*11 2 2. 30W ^ix*> 1 Jltia® 

(f , o § SgflSS-S'tf; < K;H=/Hc& 1 H z C9.>^ H 

"C , ( a ) TfcfR-f * >7«S ( P H ) # 2 W_h4 OTOK 
HrtTftO. (b) aA'/^^^y, &4*yto£im 

tmcojtmA * y z&\mffi%mm&%&*. . ( c ) 

ttHM*. QSR&L S^lStfi, ^xyKa. jSEfttB**^ 

^JSSr-gf*. ( d ) tf>o £flEg$r$g£ 
0. 1 TcOKWEPJn^it* t^Srffil^4«J: 

-e, tt*awbw«>2Ttui. ^ws^^n sx 1 
03 / {An) AXmixr^mvAzmmm^th =j 

[00 9 1 3 . m&m 16. 19. 24 4£ti 2 7 
tCieic. M*IS1 7. 2 0. 2 5ifc«2 88B«. foh 

v^mim. is. 21. 26. 2 9iBtt*>3^7Hs«y& 



[ 0 0 9 2 ] ifc . 234 fcJlHRRJB 3 1 tie© 

*>4JK4ti!tefttCj:*Uf . LTC o F e 67 N i 

2 mo 3 z&ts&oiz LtcoYc\ mxtzmm^n^ 
[oo93]i^. if*ii3 2$>^mm^ms stcie 

ftKiixJf . $ jSAKSr-frtrv^c H/Hr/HC 1 H z 

K/ c m 2 . ilM;B$|§J#l s<T)t)\J— KA'/Wi:, 
#K#>" 1 5 mA/c m 2 . &W%Wfi I OmsCOT/ — 

( a ) ( p H ) ifi 2 J2Lh4JaTPtr* 0 . 

(b) 15g/dm 3 UJLh3 0g/dm3 J^T^iga 
^KCoSO,-7H, 0)i. (c)8g/dm 

3 feLh 5 0 g/d in 3 OTO^^ ( F e S 0 4 • 7 H 

2 O) t. (d) 1 2g/dm3 tU:2 0g/dm3 
T^WtT yt->) A (NH 4 CI) t, (e)20g 
/dm 2 U±2 5g/dm 2 laT^^^K ( H 3 B 

0 3 ) t. (f ) 0. 5g/dm 2 OT^t 'J 7"r >@§ 
th'JW (NaMoO, • 2H 2 O) fc . (g)0. 
5g/dm 2 WvtiVy (C 7 . H 5 N0 3 S ) -h . 

( h ) 0 . 1 g/d CO H-f > fl-lfcWL+ h OVA ( C 
12 H 25 Na0 4 S) t^-irA, (i)0. 1 T<0S8**< 

2 TW±. «AMfiy$A^ 1 3 x 1 0 3 / ( 4 w ) A 

>^-^o »m£9NR£$«K:f»«^ S ft. 
[HMcDfg#»?E] 

[01 ] *^BJc7)-^SS(7)ff^-^|,=I./NVl-h^^ 
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[06 ] ^Bfl^M^J 1 (cf££ aryii-h&iz U 7 r> 



•?>. 

[ n 7 ] *mie>m&m 1 c o 35 . t f e 62 . 6 m o 

2.4 <Z>S»B-H/U— rSr^-rHT'ft-l.. 
[US ] n A/W bWt* >J v^WFIMMMai'C* 

[09 ] y r-f ^«SMk^ttJBa-c* 

[W-tOlftHJ] 
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O 2.2T<Mb<2.3T 
A 2. 1T<Ms<2.2T 
□ Z0T<Ms<2. 1T 
O »s<2 0T 
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m 2.5 



1 1 1 1 












1 1 1 

O Hce<7x10 3 /(4^)A/ra 
□ 7x 10 3 /(47r)Vm<Hc8<9x10 3 /(4 7C)A/ni 
A 9x10V(47c)A/m<Hce<nx10 3 /(4^)A/m 
O 11 x10 3 /(47r)A/tn<Hce<13x10 3 /(4w>A/ni 
* Hce>13xl0 3 /(47r)A/m 


1 1 1 1 












1 1 1 1 
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